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(57) ABSTRACT

A solar cell module comprises: a cover glass, a glass sub-
strate, an aluminum frame, and a filling material. The glass
substrate of the solar cell module is formed in a size smaller
than that of the cover glass, whereas the cover glass is
arranged above the glass substrate while spacing from the
same by a first distance; the space ranged between the perim-
eter of the cover glass and the perimeter of the glass substrate
is filled by the filling material while allowing the cross section
of the filling material to be an acute triangle. Moreover, the
bottom of the filling material is engaged with a contact end of
a lower tongue piece of the aluminum frame that is disposed
away from a sidewall of the aluminum frame by a contact
point while allowing the contact point to be spaced from the
perimeter of the glass substrate by a second distance.

11 Claims, 9 Drawing Sheets
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1
SOLAR CELL MODULE

FIELD OF THE INVENTION

The present invention relates to solar cell technology, and
more particularly, to a solar cell module.

BACKGROUND OF THE INVENTION

A solar cell (also called photovoltaic cell or photoelectric
cell) is a solid state electrical device that converts the energy
of sunlight directly into electricity by the photovoltaic effect.
Photovoltaics is the field of technology and research related to
the practical application of photovoltaic cells in producing
electricity from light, and therefore cells are described as
photovoltaic cells when the light source is not necessarily
sunlight.

Please refer to FIG. 1, which is a schematic diagram show-
ing a conventional solar cell module. As shown in FIG. 1, the
solar cell module 10 is formed with a cover glass 11, that is
disposed above a glass substrate 12 while allowing the gap
formed therebetween to be filled by an environmental
friendly filling material 15, such as ethylene-vinyl acetate
copolymer (EVA). However, since the cover glass 11 in this
conventional solar cell module 10 is formed in a size about the
same as the glass substrate 12, the lower tongue piece 131 of
the aluminum frame 13 will be disposed directly abutting
against the bottom of the glass substrate 12 through the filling
material 14, which can easily cause the cover glass 11 and
glass substrate 12 to be subjected to unevenly distributed
forces.

Please refer to FIG. 2 and FIG. 3, which are a schematic
diagram showing another conventional solar cell module and
a schematic diagram showing the conventional solar cell
module of FIG. 2 that is under a pressure test. The solar cell
module 20 shown in FIG. 2 is structured basically the same as
the one shown in FIG. 1, but is different in that: the glass
substrate 22 in this conventional solar cell module 20 is
formed in a size smaller than the cover glass 21, and thus a
filling material 14 is used for filling a space ranged between
the perimeter of the cover glass 21 and the perimeter of the
glass substrate 22. Moreover, the cover glass 21 to be dis-
posed above the glass substrate 22 while allowing the gap
formed therebetween to be filled by an environmental
friendly filling material 25, such as ethylene-vinyl acetate
copolymer (EVA). Nevertheless, the lower tongue piece 231
of the aluminum frame 23 is still being disposed directly
abutting against the bottom of the glass substrate 22, as shown
in FIG. 2.

In a pressure test for subjecting the solar cell module 20 to
a pressure of 5400 Pa, both the cover glass and the glass
substrate in this solar cell module 20 can easily be bended or
even fractured and thus it may not be plausible for the solar
cell module 20 to pass such pressure test. Consequently, in
order to ensure the solar cell module 20 to pass such pressure
test, the mechanical strengths of the aluminum frame 23 and
the cover glass 21 should be increased. However, the measure
taken for enhancing the mechanical strengths of the alumi-
num frame 23 and the cover glass 21 will also cause the
manufacture cost of the solar cell module 20 to increase. On
the other hand, it is noted that if the cover glass 21 can be fitted
and assembled tightly to the aluminum frame 23 so as to form
a compact structure, the solar cell module with such compact
structure may be capable of withstanding a pressure higher
than 5400 Pa. However, in such compact structure, any
minute error in the assembling process can cause severe
extruding interfere between aluminum frame 23 and the cover
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glass 21, which will increase the chance of fracturing, and
thus the filed failure rate relating to such solar cell module is
increased in consequence. Therefore, it is a tradeoff when it
comes to determine how tight the aluminum frame should be
fitted to the cover glass.

SUMMARY OF THE INVENTION

The primary object of the present invention is to provide a
solar cell module that is compactly structured and capable of
withstanding a specific pressure in a pressure test without
causing its cover glass and glass substrate to be severely
interfered and compressed by aluminum frame, or even frac-
tured thereby, when the formation of the cover glass and glass
substrate is bended during the pressure test.

To achieve the above object, the present invention provides
a solar cell module, comprising: a cover glass, a glass sub-
strate, and an aluminum frame; wherein, the glass substrate of
the solar cell module is formed in a size smaller than that of
the cover glass, whereas the cover glass is arranged above the
glass substrate while being spaced from the same by a first
distance; the aluminum frame is at least formed with one
upper tongue piece, one lower tongue piece and a sidewall in
amanner that the upper tongue piece is arranged parallel with
the low tongue piece while enabling both the upper and the
lower tongue pieces to be disposed and connected perpen-
dicular to the sidewall so as to define an open accommodation
space between the three to be used for receiving the cover
glass and the glass substrate therein. Moreover, the solar cell
module is characterized in that: the solar cell module further
comprises: a filling material, being used for filling a space
ranged between the perimeter of the cover glass and the
perimeter of the glass substrate while allowing the cross
section of the filling material to be an acute triangle, that is,
the angle formed between the bottom surface of the filling
material and the bottom surface of the cover glass is an acute
angle, and moreover, the bottom surface of the filling material
is engaged with a contact end of the lower tongue piece that is
disposed away from a sidewall of the aluminum frame by a
contact point while allowing the contact point to be spaced
from the perimeter of the glass substrate by a second distance.

In an embodiment of the invention, the contact end of the
lower tongue piece is formed as a ramp so as to engage
smoothly with the bottom surface of the filling material.

In an embodiment of the invention, the contact end of the
lower tongue piece is formed as a convex surface of a specific
curvature so as to engage with the contact point of the filling
material.

In an embodiment of the invention, the contact end of the
lower tongue piece is further configured with a resilient pad
that is to be for engaging to the contact point of the filling
material.

In an embodiment of the invention, the contact end of the
lower tongue piece is formed as a ramp, and the ramp has a
resilient pad attached thereon that is to be used for engaging
smoothly with the bottom surface of the filling material while
allowing an end ofthe resilient pad that is disposed away from
the sidewall to engage with the contact point.

In an embodiment of the invention, the contact end of the
lower tongue piece is formed as a convex surface of a specific
curvature, and the convex surface has a resilient pad attached
thereon that is to be used for engaging to the contact point of
the filling material.

Further scope of applicability of the present application
will become more apparent from the detailed description
given hereinafter. However, it should be understood that the
detailed description and specific examples, while indicating
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preferred embodiments of the invention, are given by way of
illustration only, since various changes and modifications
within the spirit and scope of the invention will become
apparent to those skilled in the art from this detailed descrip-
tion.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will become more fully understood
from the detailed description given herein below and the
accompanying drawings which are given by way of illustra-
tion only, and thus are not limitative of the present invention
and wherein:

FIG.11s a schematic diagram showing a conventional solar
cell module.

FIG. 2 is a schematic diagram showing another conven-
tional solar cell module.

FIG. 3 is a schematic diagram showing the conventional
solar cell module of FIG. 2 that is under a pressure test.

FIG. 4 is a schematic diagram showing a solar cell module
according to a first embodiment of the present invention.

FIG. 5 is a schematic diagram showing the solar cell mod-
ule of FIG. 4 that is further configured with an additional
resilient pad.

FIG. 6 is a schematic diagram showing a solar cell module
according to a second embodiment of the present invention.

FIG. 7 is a schematic diagram showing the solar cell mod-
ule of FIG. 6 that is further configured with an additional
resilient pad.

FIG. 8 is a schematic diagram showing a solar cell module
according to a third embodiment of the present invention.

FIG. 9 is a schematic diagram showing the solar cell mod-
ule of FIG. 8 that is further configured with an additional
resilient pad.

DESCRIPTION OF THE EXEMPLARY
EMBODIMENTS

For your esteemed members of reviewing committee to
further understand and recognize the fulfilled functions and
structural characteristics of the invention, several exemplary
embodiments cooperating with detailed description are pre-
sented as the follows.

Please refer to FIG. 4 and FIG. 5, which are a schematic
diagram showing a solar cell module according to a first
embodiment of the present invention; and a schematic dia-
gram showing the solar cell module of FIG. 4 that is further
configured with an additional resilient pad.

In this first embodiment, the solar cell module 1 comprises:
acover glass 2, a glass substrate 3, and an aluminum frame 4,
in which the glass substrate 3 is formed in a size smaller than
that of the cover glass 2, and the cover glass 2 is arranged
above the glass substrate 3 while being spaced from the same
by a first distance D1 and having an environmentally friendly
filling material 7, such as EVA, sandwiched therebetween.
Moreover, the aluminum frame 4 is at least formed with one
upper tongue piece 41, one lower tongue piece 42 and a
sidewall 43 in a manner that the upper tongue piece 41 is
arranged parallel with the low tongue piece 42 while enabling
both the upper and the lower tongue pieces 41 and 42 to be
disposed and connected perpendicular to the sidewall 43 so as
to define an open accommodation space 44 between the three
to be used for receiving the cover glass 2 and the glass sub-
strate 3 therein.

In addition, the solar cell module 1 further comprises: a
filling material 5, being used for filling a space ranged
between the perimeter of the cover glass 2 and the perimeter
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of'the glass substrate 3 while allowing the cross section of the
filling material 5 to be an acute triangle, that is, the angle
formed between the bottom surface of the filling material 5
and the bottom surface of the cover glass 2 is an acute angle
0, and moreover, the bottom surface of the filling material 5 is
engaged with a contact end 421 of the lower tongue piece 42
that is disposed away from a sidewall 43 of the aluminum
frame by a contact point P while allowing the contact point P
to be spaced from the perimeter of the glass substrate 3 by a
second distance D2, as shown in FIG. 4.

In FIG. 5, there is further a resilient pad 6 attached to the
low tongue piece 42, which is to be used for engaging to the
contact point P. In this embodiment, the resilient pad 6 is an
L-shaped structure. Moreover, there can further be a back film
8 attached to the bottom of the assembling of the filling
material 5 and the glass substrate 3.

In reality, the filling material 5 used in FIG. 4 and the
environmentally friendly filling material 7 can both be EVA.
That is, they can be made of the same EVA, but in different
thicknesses or the same thickness, or even they can be made
of different EVAs. It is noted that EVA is a filling material
with good hot-melt adhesive property that can be used for
adhering and assembling two glasses together in a low-pres-
sure heating process without itself being foamed while being
heated.

Please refer to FIG. 6 and FIG. 7, which are a schematic
diagram showing a solar cell module according to a second
embodiment of the present invention; and a schematic dia-
gram showing the solar cell module of FIG. 6 that is further
configured with an additional resilient pad.

In this second embodiment, the solar cell module is struc-
tured basically the same as the first embodiment, and thus the
same numbering is used for illustration. However, the second
embodiment is different from the first embodiment in that: the
contact end 421 of the lower tongue 42 is formed as a ramp so
as to be engaged smoothly with the bottom surface of the
filling material 5, as shown in FIG. 6.

Similarly, there can be a resilient pad 6 mounted on the
ramp of the lower tongue piece 42 in a manner that resilient
pad 6 is engaged smoothly with the bottom surface of the
filling material 5 while allowing an end of the resilient pad 6
that is disposed away from the sidewall 43 to engage with the
contact point P, as shown in FIG. 7.

Please refer to FIG. 8 and FIG. 9, which are a schematic
diagram showing a solar cell module according to a third
embodiment of the present invention; and a schematic dia-
gram showing the solar cell module of FIG. 8 that is further
configured with an additional resilient pad.

In this third embodiment, the solar cell module is struc-
tured basically the same as the first embodiment, and thus the
same numbering is used for illustration. However, the third
embodiment is different from the first embodiment in that: the
contact end 421 of the lower tongue 42 is formed as a convex
surface of a specific curvature so as to engage with the contact
point P of the filling material 5, as shown in FIG. 8.

Similarly, there can be a resilient pad 6 mounted on the
convex surface of the lower tongue piece 42 that is to be used
for engaging with the contact point P of the filling material 5,
as shown in FIG. 9.

By the aforesaid structures, the lower tongue piece 42 is
disposed engaging directly with the filling material 5 in a
manner that the glass substrate 3 will not by damaged by such
engagement, since the engagement of the lower tongue piece
42 and the filling material 5 allows the contact point P to be
spaced from the perimeter of the glass substrate 3 by the
second distance D2. Thereby, while the solar cell module of
the invention is subjected to a pressure test of 5400 Pa, the
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substrate will not be bended or even fractured as easily as
those conventional solar cell modules did.

With respect to the above description then, it is to be
realized that the optimum dimensional relationships for the
parts of the invention, to include variations in size, materials,
shape, form, function and manner of operation, assembly and
use, are deemed readily apparent and obvious to one skilled in
the art, and all equivalent relationships to those illustrated in
the drawings and described in the specification are intended to
be encompassed by the present invention.

What is claimed is:

1. A solar cell module, comprising:

a cover glass, having a first perimeter;

a glass substrate, having a second perimeter disposed
beneath the cover glass and offset from the first perim-
eter;

an aluminum frame, comprising:
an upper tongue piece, disposed above the first perim-

eter;

a sidewall, perpendicularly connected to the upper
tongue piece, disposed adjacent to the first perimeter;
and

alower tongue piece, disposed below the first perimeter,
perpendicularly connected to the sidewall and com-
prising a contact end distal from the sidewall, wherein
said contact end comprises a contact point spaced
outside said second perimeter by a distance;

a filling material, disposed between the contact point and
the cover glass and directly beside and outside the sec-
ond perimeter; and

a back film, disposed on a bottom surface of said glass
substrate and directly connected to said first perimeter,
wherein said filling material is contained by the back
film within a space defined by a cross-sectional triangle
formed between a first bottom corner of said first perim-
eter, a second bottom corner of said second perimeter,
and a top corner of said second perimeter.

2. The solar cell module of claim 1, wherein said contact

end tapers away from said cover glass.

3. The solar cell module of claim 1, wherein said contact
end comprises a convex surface contacting said filling mate-
rial.

4. The solar cell module of claim 1, further comprising an
L-shaped resilient pad, disposed between and in contact with
said contact end and said filling material.

5. The solar cell module of claim 1, further comprising:

an L-shaped resilient pad, disposed between and in contact
with said contact end and said filling material;

wherein said contact end tapers away from said cover glass.
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6. The solar cell module of claim 1, further comprising:

an L-shaped resilient pad, disposed between and in contact
with said contact end and said filling material;

wherein said contact end comprises a convex surface con-
tacting said resilient pad.

7. The solar cell module of claim 1, further comprising:

a back film, disposed on a bottom surface of said glass
substrate and directly connected to said first perimeter,
wherein said filling material is contained by the back
film within a space defined by a cross-sectional triangle
formed between a first bottom corner of said first perim-
eter, a second bottom corner of said second perimeter,
and a top corner of said second perimeter;

wherein said contact end comprises a convex surface con-
tacting said back film.

8. The solar cell module of claim 1, further comprising:

a back film, disposed on a bottom surface of said glass
substrate and directly connected to said first perimeter,
wherein said filling material is contained by the back
film within a space defined by a cross-sectional triangle
formed between a first bottom corner of said first perim-
eter, a second bottom corner of said second perimeter,
and a top corner of said second perimeter; and

an L-shaped resilient pad, disposed between and in contact
with said contact end and said back film.

9. The solar cell module of claim 1, further comprising:

a back film, disposed on a bottom surface of said glass
substrate and directly connected to said first perimeter,
wherein said filling material is contained by the back
film within a space defined by a cross-sectional triangle
formed between a first bottom corner of said first perim-
eter, a second bottom corner of said second perimeter,
and a top corner of said second perimeter; and

an L-shaped resilient pad, disposed between and in contact
with said contact end and said back film;

wherein said contact end tapers away from said cover glass.

10. The solar cell module of claim 1, further comprising:

a back film, disposed on a bottom surface of said glass
substrate and directly connected to said first perimeter,
wherein said filling material is contained by the back
film within a space defined by a cross-sectional triangle
formed between a first bottom corner of said first perim-
eter, a second bottom corner of said second perimeter,
and a top corner of said second perimeter; and

an L- shaped resilient pad, disposed between and in contact
with said contact end and said back film;

wherein said contact end comprises a convex surface con-
tacting said back film.

11. The solar cell module of claim 1, wherein said filling

material comprises ethylene-vinyl acetate.
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